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©  Word  processor. 

©  A  word  processor  for  producing  text.  A  display 
data  buffer  retrieves,  from  a  display  font  memory, 
display  dot  pattern  data  for  inputted  characters 
stored  in  a  text  memory  and  composes  display  dot 
image  data  which  a  display  controller  used  to  cause 
the  display  to  display  the  inputted  characters  in  an 
image  identical  to  the  printed  out  image.  A  cursor 
position  memory  sets  and  stores,  each  time  a  char- 

acter  or  command  is  inputted,  the  present  position  of 
the  cursor.  Each  time  a  character  or  command  is 
inputted,  a  character  position  memory  calculates  and 
stores  display  character  position  data  representing 
positions  on  the  display  of  each  of  the  inputted 
characters  in  each  line  based  on  the  display  dot 
image  data  from  the  display  data  buffer.  A  cursor 
target  position  calculator  calculates,  based  on  data 
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from  the  cursor  position  memory  means  on  the 
present  cursor  position  and  based  on  data  from  the 
character  position  memory  means  on  display  char- 

acter  positions,  a  cursor  target  position  on  the  dis- 
play  each  time  a  cursor  vertical  move  command  is 
inputted. 

Fig.  i 
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BACKGROUND  OF  THE  INVENTION 

1  .  Field  of  the  Invention 

The  present  invention  relates  to  a  word  proces- 
sor  having  a  move  cursor  function  for  allowing  an 
operator  to  move  a  cursor,  which  indicates  the 
position  where  text  is  to  be  inputted  or  edited, 
vertically  and  horizontally  across  a  display  of  the 
word  processor. 

2.  Description  of  the  Related  Art 

A  conventional  tape  printer  was  described  in 
Japanese  Patent  Application  Kokai  No.  HEI-1- 
85050.  The  tape  printer  includes  basically  a  key- 
board,  a  display,  and  a  print  mechanism  for  print- 
ing  on  a  print  tape  (for  example,  with  width  of  18 
mm  or  24  mm)  stored  in  a  tape  cassette.  The  tape 
printer  can  display  text  data  of  inputted  characters, 
codes,  and  symbols  (referred  to  generically  as 
characters  hereinafter)  at  the  same  predetermined 
character  sizes  used  for  displaying  characters  on 
the  screen  of  a  normal  word  processor.  Also  var- 
ious  editorial  functions  are  provided  with  the  tape 
printer.  This  tape  printer  can  be  used  for  printing 
file  titles  and  the  like  on  tapes  for  use  as  labels  to 
be  adhered  to  various  cases  and  files. 

SUMMARY  OF  THE  INVENTION 

The  present  inventors  thought  of  displaying 
inputted  character  strings  as  print  images.  That  is, 
based  on  predetermined  print  format  information 
(text  information),  the  displayed  image  of  a  char- 
acter  string  is  produced  to  appear  the  same  as  the 
character  string  will  appear  when  printed  on  a  tape. 
Display  dot  pattern  data  for  a  plurality  of  display 
character  sizes,  which  correspond  to  a  plurality  of 
print  character  sizes  for  printed  characters,  are 
stored  in  a  font  ROM  provided  in  the  control  device 
of  the  tape  printer.  When  several  lines  of  char- 
acters  are  inputted  through  the  keyboard,  the  text 
data  for  the  inputted  characters  is  displayed  on  the 
display  as  print  images  using  display  dot  pattern 
data  for  the  display  character  size  that  corresponds 
to  the  set  print  character  size. 

Movement  of  the  cursor  is  controlled  using  the 
cursor  movement  routine  of  a  normal  word  proces- 
sor.  The  cursor  movement  routine  produces  move 
cursor  right  commands  and  move  cursor  left  com- 
mands  when  the  move  cursor  right  and  move  cur- 
sor  left  keys  are  operated.  These  commands  cause 
the  cursor  to  move  horizontally  so  as  to  be  dis- 
played  on  adjacent  characters  in  the  same  line. 
The  cursor  movement  routine  also  produces  move 
cursor  up  commands  and  move  cursor  down  com- 
mands  when  the  move  cursor  up  and  move  cursor 

down  keys  are  operated.  These  commands  cause 
the  cursor  to  move  to  the  next  line  in  the  indicated 
direction.  The  cursor  is  moved  to  a  character  posi- 
tion  in  the  next  line  that  is  the  same  number  of 

5  character  positions  from  the  extreme  left-hand  side 
of  the  display  as  the  character  position  of  the 
original  line. 

For  example,  assuming  that  the  character 
string  ABC  is  displayed  above  the  character  string 

70  DEF  and  that  the  cursor  is  displayed  on  the  char- 
acter  F  (i.e.,  at  the  third  character  position  from  the 
lefthand  side  in  the  lower  line),  if  the  move  cursor 
up  key  is  pressed,  the  cursor  will  move  to  the 
character  position  C,  which  is  the  third  character 

75  position  from  the  lefthand  side  in  the  upper  line. 
The  tape  printer  is  capable  of  displaying  on  the 

display  several  lines  of  inputted  text  as  Print  im- 
ages  to  allow  visual  confirmation.  However,  the 
width  at  which  characters  are  printed  out  differs 

20  with  individual  characters.  This  is  particularly  the 
case  for  characters  of  occidental  languages  such 
as  the  letters  of  the  English  alphabet.  Therefore, 
the  same  number  of  character  positions  from  the 
extreme  left-hand  side  of  different  lines  often  in- 

25  dicate  positions  that  are  not  aligned  on  a  straight 
vertical  line.  This  causes  the  cursor  to  zigzag 
greatly  left  and  right  across  the  display  when  mov- 
ing  vertically  according  to  move  cursor  up  and 
down  commands  inputted  using  the  move  cursor 

30  up  or  move  cursor  down  key. 
This  is  particularly  a  problem  when  the  char- 

acters  of  different  lines  are  produced  at  different 
character  sizes  or  different  fonts.  For  example,  if 
the  characters  of  the  first  line  are  produced  with  a 

35  small  character  size  and  the  characters  of  the 
second  and  following  lines  are  produced  with  a 
large  character  size,  the  character  width  of  char- 
acters  in  the  first  line  will  be  very  different  from  the 
character  width  of  characters  in  the  second  and 

40  following  lines.  Therefore,  when  move  cursor  up  or 
down  commands  are  inputted,  the  zigzag  move- 
ment  becomes  particularly  noticeable.  Because  op- 
erators  expect  move  cursor  up  or  down  commands 
to  move  the  cursor  to  positions  directly  above  or 

45  below  the  present  cursor  position,  the  greatly  zig- 
zagging  cursor  appears  to  move  randomly  and 
chaotically  across  the  screen.  Also,  to  move  the 
cursor  directly  up  or  down  requires  additional  move 
cursor  right  or  move  cursor  left  commands,  thus 

50  making  operations  troublesome. 
It  is  therefore  an  objective  of  the  present  inven- 

tion  to  provide  a  word  processor  with  an  improved 
cursor  movement  function  by  which  the  cursor  can 
be  moved  substantially  vertically  across  the  display 

55  even  when  inputted  text  is  displayed  in  a  print 
image. 

To  attain  the  above  objectives  a  word  proces- 
sor  according  to  the  present  invention  includes 
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input  means,  data  memory  means,  display  means, 
display  font  memory  means,  display  data  produc- 
tion  means,  display  control  means,  cursor  position 
memory  means,  character  position  memory  means, 
and  cursor  target  position  calculation  means.  The 
input  means  is  adapted  for  inputting  characters  and 
commands  including  cursor  vertical  movement 
commands  for  moving  a  cursor  vertically  across  a 
display.  The  data  memory  means  is  adapted  for 
storing  inputted  character  data  that  represents  in- 
putted  characters  that  are  inputted  via  the  input 
means.  The  display  means  includes  the  display 
which  is  capable  of  displaying  the  cursor  and  char- 
acters  in  a  plurality  of  lines.  The  display  font  mem- 
ory  means  is  adapted  for  storing  display  dot  pat- 
tern  data  for  each  of  the  plurality  of  characters.  The 
display  data  production  means  is  adapted  for  re- 
trieving  from  the  display  font  memory  means  dis- 
play  dot  pattern  data  for  the  inputted  character  data 
stored  in  the  data  memory  means  and  for  compos- 
ing  display  dot  image  data.  The  display  dot  image 
data  allows  display  of  the  inputted  characters  on 
the  display  means  in  an  image  that  appears  iden- 
tical  to  when  the  inputted  characters  are  printed 
out.  The  display  control  means  is  adapted  for  re- 
ceiving  the  display  dot  image  data  composed  in 
the  display  data  production  means  and  for  control- 
ling  the  display  means  to  display  the  display  dot 
image  data.  The  cursor  position  memory  means  is 
adapted  for  setting  and  storing,  each  time  a  char- 
acter  and  each  time  a  command  is  inputted 
through  the  input  means,  present  cursor  position 
data  on  a  present  cursor  position  where  the  cursor 
is  presently  displayed  on  the  display  means.  The 
character  position  memory  means  is  adapted  for 
receiving  display  dot  image  data  composed  in  the 
display  data  production  means,  for  calculating  and 
storing,  each  time  a  character  and  each  time  a 
command  is  inputted  through  the  input  means, 
display  character  position  data  representing  posi- 
tions  on  the  display  of  each  of  the  inputted  char- 
acters  in  each  line  based  on  the  character  width 
data  included  in  the  display  dot  image  data.  The 
cursor  target  position  calculation  means  is  adapted 
for  calculating,  based  on  data  from  the  cursor  posi- 
tion  memory  means  on  the  present  cursor  position 
and  based  on  data  from  the  character  position 
memory  means  on  display  character  positions,  tar- 
get  cursor  position  data  each  time  a  cursor  vertical 
move  command  is  inputted  through  the  input 
means  and  for  outputting  the  target  cursor  position 
data  to  the  display  control  means. 

In  a  further  aspect  of  the  present  invention,  a 
word  processor  further  includes  a  standard  position 
memory  means  adapted  for,  each  time  a  character 
and  each  time  a  command  is  inputted  through  the 
input  means,  retrieving  the  present  cursor  position 
data  from  the  cursor  position  memory  means  and 

for  producing  from  the  present  cursor  position  data 
standard  vertical  data  that  represents  on  the  dis- 
play  a  standard  vertical  line  on  which  vertical 
movements  of  the  cursor  are  based. 

5 
BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

The  above  and  other  objects,  features  and  ad- 
vantages  of  the  invention  will  become  more  appar- 

io  ent  from  reading  the  following  description  of  the 
preferred  embodiment  taken  in  connection  with  the 
accompanying  drawings  in  which: 

Fig.  1  is  a  perspective  view  of  a  tape  printer 
according  to  preferred  embodiments  of  the 

75  present  invention; 
Fig.  2  A  is  a  schematic  plane  view  of  a  print 
mechanism  employed  in  the  tape  printer,  with  a 
tape  cassette  loaded  therein; 
Fig.  2  B  is  a  schematic  cross-sectional  view 

20  taken  along  a  line  IIIB-IIIB  of  Fig.  2  A; 
Fig.  3  is  a  block  diagram  of  the  control  system 
in  the  tape  printer; 
Fig.  4  is  a  table  showing  data  included  in  a 
printable  width  table  stored  in  a  ROM  of  the 

25  control  system  shown  in  Fig.  3; 
Fig.  5A  is  a  table  showing  data  included  in  a 
character  size  conversion  table  stored  in  the 
ROM  of  the  control  system  shown  in  Fig.  3; 
Fig.  5B  is  a  table  showing  data  included  in  an 

30  index  table  stored  in  the  ROM  of  the  control 
system  shown  in  Fig.  3; 
Fig.  6  is  a  flowchart  showing  basic  steps  in  a 
tape  print  routine  of  the  preferred  embodiments; 
Fig.  7  is  a  flowchart  showing  basic  steps  in  a 

35  print  image  display  routine  of  the  preferred  em- 
bodiments; 
Fig.  8  is  a  flowchart  showing  basic  steps  in  a 
move  cursor  right  routine  of  the  first  preferred 
embodiment; 

40  Fig.  9  is  a  flowchart  showing  basic  steps  in  a 
move  cursor  left  routine  of  the  first  preferred 
embodiment; 
Fig.  10  is  a  flowchart  showing  basic  steps  in  a 
move  cursor  down  routine  of  the  first  preferred 

45  embodiment; 
Fig.  11  is  a  flowchart  showing  basic  steps  in  a 
move  cursor  up  routine  of  the  first  preferred 
embodiment; 
Fig.  12  is  a  schematic  view  showing  a  text 

50  memory  and  of  the  tape  printer  with  various  text 
data  and  format  information  data  stored  therein 
and  showing  a  character  position  information 
memory  with  character  position  data  corre- 
sponding  to  the  text  data  in  the  text  memory; 

55  Fig.  13  is  a  schematic  view  showing  display  of 
characters  and  a  cursor  according  to  the  first 
preferred  embodiment  when  data  is  stored  in 
the  text  memory  as  shown  in  Fig.  12; 

4 
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Fig.  14  is  a  schematic  view  showing  an  example 
of  vertical  movement  of  the  cursor  according  to 
the  first  preferred  embodiment; 
Fig.  15  is  a  schematic  view  showing  an  example 
of  vertical  movement  of  the  cursor  according  to  5 
the  first  preferred  embodiment; 
Fig.  16  is  a  schematic  view  showing  an  example 
of  vertical  movement  of  the  cursor  according  to 
the  first  preferred  embodiment; 
Fig.  17  A  is  a  flowchart  showing  basic  steps  in  a  10 
move  cursor  right  routine  of  the  second  and 
third  preferred  embodiments; 
Fig.  17  B  is  a  flowchart  showing  basic  steps  in  a 
move  Cursor  right  routine  of  the  second  and 
third  preferred  embodiments;  is 
Fig.  18  A  is  a  flowchart  showing  basic  steps  in  a 
move  cursor  down  routine  of  the  second  pre- 
ferred  embodiment; 
Fig.  18  B  is  a  flowchart  showing  basic  steps  in  a 
move  cursor  up  routine  of  the  second  preferred  20 
embodiment; 
Fig.  18  C  is  a  schematic  view  showing  a  text 
memory  and  of  the  tape  printer  with  various  text 
data  and  format  information  data  stored  therein 
and  showing  a  character  position  information  25 
memory  with  character  position  data  corre- 
sponding  to  the  text  data  in  the  text  memory; 
Fig.  19  is  a  schematic  view  showing  display  of 
characters  and  a  cursor  according  to  the  second 
preferred  embodiment  when  data  is  stored  in  30 
the  text  memory  as  shown  in  Fig.  18  C; 
Fig.  20  is  a  schematic  view  showing  an  example 
of  vertical  movement  of  the  cursor  according  to 
the  second  preferred  embodiment; 
Fig.  21  is  a  schematic  view  showing  an  example  35 
of  vertical  movement  of  the  cursor  according  to 
the  second  preferred  embodiment; 
Fig.  22  is  a  schematic  view  showing  an  example 
of  vertical  movement  of  the  cursor  according  to 
the  second  preferred  embodiment;  40 
Fig.  23  is  a  flowchart  showing  basic  steps  in  a 
move  cursor  down  routine  of  the  third  preferred 
embodiment; 
Fig.  24  is  a  flowchart  showing  basic  steps  in  a 
move  cursor  up  routine  of  the  third  preferred  45 
embodiment; 
Fig.  25  is  a  schematic  view  showing  display  of 
characters  and  a  Cursor  according  to  the  third 
preferred  embodiment  when  data  is  stored  in 
the  text  memory  as  shown  in  Fig.  18  C;  so 
Fig.  26  is  a  schematic  view  showing  an  example 
of  vertical  movement  of  the  cursor  according  to 
the  third  preferred  embodiment;  and 
Fig.  27  is  a  schematic  view  showing  an  example 
of  vertical  movement  of  the  cursor  according  to  55 
the  third  preferred  embodiment. 

DETAILED  DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENTS 

A  word  processor  according  to  preferred  em- 
bodiments  of  the  present  invention  will  be  de- 
scribed  while  referring  to  the  accompanying  draw- 
ings  wherein  like  parts  and  components  are  des- 
ignated  by  the  same  reference  numerals  to  avoid 
duplicating  description.  In  the  preferred  embodi- 
ments,  the  present  invention  is  applied  to  a  tape 
printer  capable  of  printing  various  alphanumeric 
letters,  symbols,  and  bar  codes  (referred  to  generi- 
cally  as  characters  hereinafter)  onto  a  print  tape. 

As  shown  in  Fig.  1,  in  a  word  processor  ac- 
cording  to  a  first  preferred  embodiment  of  the 
present  invention,  a  keyboard  3  is  disposed  in  front 
of  a  body  frame  2  of  a  tape  printing  apparatus  1  ,  a 
printing  mechanism  PM  is  provided  at  the  rear  of 
the  keyboard  3  and  within  the  body  frame  2,  and  a 
liquid  crystal  display  22  capable  of  displaying  in- 
putted  characters  as  print-like  images  is  disposed 
just  behind  the  keyboard  3.  The  display  unit  22  has 
a  screen  composed  on  32  dots  in  the  vertical 
direction  high  and  121  dots  in  the  horizontal.  A 
release  button  4  is  provided  for  opening  a  cover 
frame  6  when  a  tape  containing  cassette  CS  is  to 
be  loaded  in  the  or  removed  from  a  printing 
mechanism  PM 

On  the  keyboard  3  there  are  arranged  a  variety 
of  keys  as  character  keys  for  inputting  characters 
of  a  desired  text  to  be  printed;  a  space  key;  a 
return  carriage  key;  cursor  moving  keys  for  moving 
a  vertical  linear  cursor  K  horizontally  and  vertically 
on  the  display  22;  format  setting  keys  for  changing 
and  setting  format  information  on  character  en- 
hancement,  the  character  size  at  which  characters 
are  to  be  printed,  and  the  like;  an  enter  key  for 
entering  each  of  various  setting  processes;  a  print 
key  for  commanding  printing  operations;  and  a 
power  key  for  turning  power  on  and  off. 

The  printing  mechanism  PM  will  be  described 
in  detail  while  referring  to  Fig.  2  A.  The  rectangular, 
tape  containing  cassette  CS  is  removably  loaded  in 
the  printing  mechanism  PM.  Within  the  tape  con- 
taining  cassette  CS,  there  are  rotatably  provided  a 
tape  spool  8  around  which  a  transparent  laminate 
film  7  is  wound;  a  ribbon  supply  spool  10  around 
which  a  print  ribbon  9  is  wound;  a  take-up  spool  11 
for  taking  up  the  print  ribbon  9;  a  supply  spool  13 
around  which  a  double  coated  tape  12  with  the 
same  width  as  the  laminate  film  7  is  wound  with  its 
peel-off  paper  on  the  outside;  and  a  joining  roller 
14  for  adhering  the  double-coated  tape  12  to  the 
laminate  film  7.  The  double-coated  tape  12  in- 
cludes  a  base  tape,  on  both  sides  of  which  are 
formed  adhesive  layers,  and  a  peel-off  paper  at- 
tached  to  the  adhesive  layer  on  one  side  of  the 
base  tape. 

5 
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A  thermal  head  15  is  installed  upright  in  the 
position  where  the  laminate  film  7  and  the  print 
ribbon  9  overlap  each  other.  A  platen  roller  16,  for 
pressing  the  laminate  film  7  and  the  print  ribbon  9 
against  the  thermal  head  15,  and  a  feed  roller  17, 
for  pressing  the  laminate  film  7  and  the  double 
coated  tape  12  against  the  joining  roller  14  to 
thereby  form  the  print  tape  19,  are  pivotally  sup- 
ported  for  rotation  on  a  support  member  18  which 
is  pivotally  rotatably  mounted  on  the  body  frame  2. 
On  the  thermal  head  15,  there  is  provided  a  group 
of  heating  elements  formed  of  a  train  of  128  heat- 
ing  elements  arranged  in  the  vertical  direction. 

Accordingly,  when  electric  current  is  passed 
through  the  heating  elements  while  the  joining  roll- 
er  14  and  the  take-up  spool  11  are  driven  in  their 
predetermined  rotation  directions  in  synchronism 
with  each  other  by  rotation  of  a  tape  feed  motor  45 
(refer  to  Fig.  3)  in  its  predetermined  rotating  direc- 
tion,  characters  are  printed  on  the  laminate  film  7 
using  plural  trains  of  dots.  Then,  the  double  coated 
tape  12  is  attached  to  the  laminate  film  7  and  the 
tape  is  fed,  as  the  print  tape  19,  in  the  tape  feeding 
direction  A  to  be  discharged  from  the  body  frame  2 
as  shown  in  Figs.  2  and  3.  Details  of  the  printing 
mechanism  PM  are  described  in  United  States 
Patent  No.  5,188,469,  the  disclosure  of  which  is 
hereby  incorporated  by  reference. 

Referring  to  Fig.  2  A,  a  manual  cutting  mecha- 
nism  30  for  cutting  the  print  tape  19  will  be  de- 
scribed  in  detail  below.  Just  inside  the  body  frame 
2,  there  is  provided  a  plate-formed  auxiliary  frame 
31  in  an  upright  posture  and  a  stationary  blade  32 
that  is  fixedly  attached  to  the  auxiliary  frame  31  so 
as  to  face  in  an  upward  direction.  An  operating 
lever  34  extended  in  the  direction  from  front  to  rear 
is  rotatably  supported  at  its  portion  closer  to  the 
front  end  of  the  tape  printer  on  a  pivot  shaft  33  that 
is  fixedly  attached  to  the  auxiliary  frame  31.  A 
movable  blade  35  is  fixedly  attached  to  the  operat- 
ing  lever  34  in  front  of  the  pivot  shaft  33  such  that 
it  opposes  the  stationary  blade  32.  The  rear  end 
portion  of  the  operating  lever  34  is  structured  so  as 
to  be  vertically  swingable  via  a  swing  drive  mecha- 
nism  (not  shown)  that  is  coupled  to  a  cutting  motor 
46  (see  Fig.  3).  Normally,  the  movable  blade  35  is 
held  apart  from  the  stationary  blade  32. 

The  print  tape  19  having  text  printed  thereon 
passes  through  the  space  between  the  stationary 
blade  32  and  the  movable  blade  35  and  sticks  out 
of  the  body  frame  2.  Then,  a  cut  signal  drives  the 
cutting  motor  46  to  cause  the  swing  drive  mecha- 
nism  to  vertically  swing  the  rear  end  of  the  opera- 
tion  level  34.  The  swinging  motion  causes  the 
moving  blade  35  to  approach  the  fixed  blade  32  so 
as  to  cut  the  print  tape  19. 

The  print  tape  19  to  be  fed  from  the  tape 
containing  cassette  CS  (i.e.,  the  double-coated  tape 

12  and  the  laminate  film  7  mounted  in  the  cassette 
CS)  is  provided  in  five  different  widths:  6  mm,  9 
mm,  12  mm,  18  mm,  and  24  mm.  On  the  bottom 
wall  of  each  tape  containing  cassette  CS,  there  is 

5  provided  a  projecting  piece  20.  The  projecting 
piece  20  formed  on  each  tape  cassette  CS  is  for 
indicating  a  tape  width  of  a  tape  19  i.e.,  the  width 
of  the  double-coated  tape  12  and  the  laminate  film 
7  that  is  mounted  in  the  cassette  CS.  Because  the 

io  tape  width  is  one  of  the  five  tape  widths,  the 
projecting  piece  20  formed  on  each  tape  cassette 
CS  is  formed  with  four  projecting  claws  for  distin- 
guishing  in  combination  one  from  the  five  tape 
widths. 

is  As  shown  in  Fig.  2  B,  a  cassette  sensor  42  is 
provided  on  the  body  frame  2  at  a  position  with 
which  the  projecting  piece  20  of  the  tape  cassette 
CS  will  be  brought  into  confrontation  when  the  tape 
cassette  CS  is  loaded  in  the  printing  mechanism 

20  portion  PM.  The  cassette  sensor  42  is  for  detecting 
the  condition  of  the  projecting  claws  of  the  projec- 
ting  piece  20  to  thereby  detect  the  tape  width  of  a 
tape  19  housed  in  the  tape  cassette  CS  that  is 
loaded  in  the  printing  mechanism  portion  PM. 

25  The  cassette  sensor  42  is  made  from  four 
photocouplers  S,  each  having  a  light-emitting  diode 
paired  with  a  photodetector.  Each  of  the  four 
photocouplers  is  located  at  a  position  capable  of 
receiving  a  corresponding  projecting  claw  of  the 

30  projecting  piece  20.  Each  photosensor  is  therefore 
for  detecting  whether  or  not  the  corresponding  pro- 
jecting  claw  is  inserted  between  the  light-emitting 
diode  and  the  photodetector.  Illustratively,  the  cas- 
sette  sensor  42  outputs  a  cassette  signal  "0100" 

35  for  a  tape  width  of  24  mm,  a  cassette  signal 
"1100"  for  a  tape  width  of  12  mm,  or  a  cassette 
signal  "0000"  when  not  tape  cassette  CS  is  moun- 
ted. 

The  control  system  of  the  tape  printing  appara- 
40  tus  1  is  constituted  as  shown  in  the  block  diagram 

of  Fig.  3. 
A  control  unit  C  includes  a  CPU  52  and  a  I/O 

interface  50,  a  display  CG  (character  generator) 
ROM  53,  a  print  CG  (character  generator,)  ROM 

45  54,  a  ROM  55  and  a  RAM  60  which  are  connected 
to  the  CPU  52  via  a  bus  51  such  as  a  data  bus. 

The  I/O  interface  50  of  the  control  unit  C  is 
connected  to  the  keyboard  3;  the  cassette  sensor 
42;  an  LCD  controller  23,  with  a  video  RAM  24,  for 

50  outputting  display  data  to  the  LCD  unit  22;  a  driving 
circuit  44  for  activating  an  alarm  buzzer  43;  a 
driving  circuit  47  for  driving  the  thermal  head  15;  a 
driving  circuit  48  for  driving  the  tape  feed  motor  45; 
and  a  driving  circuit  49  for  driving  the  cutting  motor 

55  46. 
The  display  CGROM  53  stores  display  dot 

pattern  data  with  respect  to  code  data  of  each  of  a 
plurality  of  characters  at  each  of  six  display  char- 

6 
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acter  sizes  (that  is,  7,  10,  16,  21,  32,  and  32  big 
dot)  for  each  of  a  plurality  of  fonts  (such  as  Gothic, 
Ming  type,  etc).  The  display  character  size  defined 
as  the  32  big  dot  is  a  display  character  size  that 
allows  display  of  certain  characters,  that  do  not 
extend  below  the  character  base  line,  at  a  size 
larger  than  the  standard  32-dot  character  size. 
Capital  alphabetic  letters  are  an  example  of  char- 
acters  to  which  32  big  dot  display  character  size 
can  be  applied. 

The  print  CGROM  54  stores  print  dot  pattern 
data  with  respect  to  code  data  of  each  of  a  plurality 
of  characters  at  each  of  seven  print  character  sizes 
(i.e.,  6-point  16-dot,  10-point  24-dot,  13-point  32- 
dot,  19-point  48-dot,  26-point  64-dot,  38-point  96- 
dot  sizes,  and  44-point  96-big-dot)  for  each  of  the 
plurality  of  fonts.  The  display  character  size  de- 
fined,  as  44-point,  96-big-dot  size  is  a  display  char- 
acter  size  that  allows  display  of  certain  characters, 
that  do  not  extend  below  the  character  base  line,  at 
a  size  larger  than  the  standard  96-dot  character 
size.  Capital  alphabetic  letters  are  an  example  of 
characters  to  which  44-point,  96-big-dot  print  char- 
acter  size  can  be  applied. 

The  ROM  55  contains  a  display  drive  routine;  a 
print  drive  routine;  and  a  tape  print  routine.  The 
display  drive  routine  controls  the  LCD  controller  23 
in  response  to  the  code  data  for  the  characters  that 
are  inputted  from  the  keyboard  3.  The  print  drive 
routine  drives  the  thermal  head  15  and  tape  feed 
motor  45  by  consecutively  retrieving  data  from  a 
print  data  buffer  66.  The  tape  print  routine  is  spe- 
cific  to  this  invention  and  will  be  described  later  in 
more  detail. 

The  ROM  55  stores  a  printable  range  table 
TB1  (depicted  in  Fig.  4)  and  a  character  size 
conversion  table  TB2  (depicted  in,  Fig.  5A).  The 
printable  width  table  TB1  lifts  tape  widths  (in  mm) 
of  print  tapes  19  with  various  widths  in  correspon- 
dence  with  the  width  (in  dots)  across  the  portion  of 
each  width  print  tape  on  which  printing  can  be 
performed.  The  character  size  conversion  table 
TB2  lists  print  character  sizes  (points)  SZ  in  cor- 
respondence  with  display  character  sizes  (dots)  at 
which  characters  should  be  displayed  when  char- 
acters  are  to  be  printed  at  a  corresponding  print 
character  size. 

The  ROM  55  also  contains  a  print  character 
search  table  and  a  print  character  index  table.  The 
print  character  search  tabel  lists  seven  print  char- 
acter  sizes  in  correspondence  with  index  address- 
es  in  the  print  CGROM  54  where  print  dot  pattern 
data  is  stored  for  series  of  characters  for  each  of 
the  seven  print  character  sizes.  The  print  character 
index  table  lists  the  above  index  addresses  in 
correspondance  with  those  start  addresses  in  the 
print  CGROM  54  where  print  dot  pattern  data  of 
each  character  in  the  series  is  stored.  These  two 

tables  are  shown  in  combination  form  as  index 
table  TB3  in  Fig.  5B. 

Furthermore,  the  ROM  55  includes  a  display 
character  search  table  and  a  display  character  in- 

5  dex  table  (both  not  shown).  The  display  character 
search  table  lists  six  display  character  sizes  in 
correspondence  with  those  start  addresses  (index 
addresses)  in  the  display  CGROM  53  where  dis- 
play  dot  pattern  data  is  stored  for  each  series  of 

io  characters  for  each  of  the  six  display  character 
sizes.  The  display  character  index  table  lists  the 
above  index  addresses  in  correspondence  with 
those  start  addresses  in  the  display  CGROM  53 
where  display  dot  pattern  data  of  various  char- 

15  acters  are  stored. 
The  RAM  60  is  partitioned  into  several  memo- 

ries  and  buffers.  For  example,  a  text  memory  61  is 
provided  for  accommodating  text  data  inputted 
from  the  keyboard  3.  A  parameter  buffer  62  is 

20  provided  for  storing  a  start  address  pointer  value 
SP  for  designating  the  start  address  in  the  text 
memory  61;  an  end  address  pointer  value  EP  for 
designating  the  end  address  in  the  text  memory 
61  ;  a  data  count  value  DC;  and  print  character  size 

25  data  SZ.  A  character  position  information  memory 
63  is  provided  for  storing  character  position  data 
MP  on  positions  on  the  display  22  where  char- 
acters  (including  the  cursor  K)  are  located.  The 
character  position  data  MP  indicates  positions  of 

30  characters  as  the  range  on  the  display  22  occupied 
by  the  character  in  question.  The  range  occupied 
by  each  character  is  determined  by  adding  widths 
of  characters  from  the  far  left  of  the  display  to  the 
Position  of  the  character  in  question.  As  shown  in 

35  Fig.  12,  character  position  data  MP  is  stored  in  the 
character  position  information  memory  63  for  each 
inputted  character  code  stored  in  the  text  memory 
61. 

A  text  pointer  memory  64  is  provided  for  stor- 
40  ing  a  text  pointer  value  TP  for  indicating  an  ad- 

dress  in  the  text  memory  61  ;  cursor  pointer  value 
KP  for  indicating  an  address  in  the  character  posi- 
tion  information  memory  63;  a  provisional  cursor 
pointer  value  GKP  for  indicating  a  provisional  target 

45  to  where  the  cursor  K  is  to  be  vertically  moved; 
and  a  line  count  value  LC  representing  the  number 
of  lines.  A  display  character  size  memory  65  is 
provided  for  storing  determined  display  character 
size  data.  A  cursor  movement  target  memory  66  is 

50  provided  for  storing  information  on  the  displace- 
ment  amount  of  the  cursor  K  in  order  to  determine 
the  final  target  position  to  where  the  cursor  K  will 
actually  be  moved  in  the  vertical  direction.  Portions 
of  the  cursor  movement  target  memory  66  are 

55  dedicated  as  a  first  buffer  and  a  second  buffer.  The 
first  buffer  is  for  storing  displacement  amount  data 
1  M  (to  be  described  later).  The  second  buffer  is  for 
storing  displacement  amount  data  2M  (to  be  de- 
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scribed  later).  A  display  data  buffer  67  is  provided 
for  composing  and  storing  display  dot  pattern  data 
for  a  plurality  of  inputted  characters.  A  print  data 
buffer  67  is  provided  for  composing  and  storing 
print  dot  pattern  data  of  a  plurality  of  characters  to 
be  printed. 

The  tape  print  routine  executed  by  the  control 
unit  C  of  the  tape  printing  apparatus  1  will  be 
described  below  with  reference  to  the  flowcharts  in 
Figs.  6  through  11.  In  the  figures,  Si  (i  =  10,  11, 
12,  etc.)  represents  individual  steps. 

Operating  the  power  key  on  the  keyboard  3 
starts  the  routine.  Starting  the  routine  clears  the 
memories  61  through  68  in  the  RAM  60  and  initial- 
izes  the  print  mechanism  PM  (S10).  Then,  the  first 
two  bytes  of  the  text  memory  61  are  loaded  with 
the  standard  format  information  (S11).  The  LCD 
unit  22  displays  a  text  input  screen.  This  screen 
includes  an  upright  linear  cursor  K  having  the  same 
length  as  the  display  height  of  the  adjacent  char- 
acter  (see  Fig.  13).  The  display  character  size 
(height  and  width)  corresponds  to  the  print  char- 
acter  size  defined  by  the  standard  format  informa- 
tion.  In  this  example,  the  standard  format  informa- 
tion  stored  in  the  first  two  bytes  of  the  text  memory 
61  includes  "Gothic  font"  for  the  font  number  data 
FN,  "44  pt  (points)"  for  the  print  character  size  SZ, 
and  "No  enhancement"  for  character  enhancement. 

A  print  image  display  routine  is  then  carried 
out,  whereby  the  characters  and  symbols  held  in 
the  text  memory  61  are  displayed  in  print-like  im- 
ages  (S12).  This  routine  will  be  discussed  later  in 
more  detail. 

When  Some  format  setting  key  is  operated 
(i.e.,  S13  and  S14  are  YES),  then  a  format  informa- 
tion  setting  routine  is  carried  out  in  S21.  Then,  the 
routine  returns  to  S13  via  S12.  During  the  format 
information  setting  routine,  the  LCD  unit  22  dis- 
plays  a  format  setting  screen  in  which  all  format 
settings  including  the  character  enhancement  type, 
the  print  character  size,  and  font  name  may  be 
designated.  With  the  format  setting  screen  dis- 
played,  the  cursor  move  keys  are  operated  to  set 
the  cursor  consecutively  at  positions  on  the  screen 
for  setting  character  enhancement  type,  print  char- 
acter  size,  font  name,  and  the  like.  Desired  settings 
are  entered  by  operating  appropriate  numeric  keys 
at  each  item  to  which  the  cursor  is  set,  after  which 
the  enter  key  is  pressed.  This  causes  the  format 
information  including  the  numerically  set  character 
enhancement  number  MD,  print  character  size  SZ, 
and  the  like  to  be  stored  in  the  text  memory  61  as 
updated  format  information. 

Next,  when  a  printable  key,  such  as  a  key 
representing  a  character,  is  manipulated  (i.e.,  S13 
is  YES,  S14  is  NO,  and  S15  is  YES),  a  text  data 
storage  routine  is  executed  for  storing  code  data  of 
the  manipulated  printable  key  in  the  text  memory 

61  as  text  data  (S22).  Then  the  program  again 
returns  to  S13  via  S12.  During  the  text  data  storage 
routine,  processes  are  executed  for  maintaining 
updated  pointer  values  in  addition  to  those  for 

5  storing  code  data.  For  example,  the  text  pointer 
value  TP  and  the  cursor  pointer  value  KP  are  both 
incremented  by  two  bytes. 

Next,  the  print  image  display  routine  will  be 
described  in  detail  while  referring  to  the  flowchart 

io  in  Fig.  7.  When  this  routine  is  started,  data  in  the 
text  memory  61  is  searched  out  successively  start- 
ing  from  the  start  address.  Information  required  to 
develop  display  dot  pattern  data  in  the  display  data 
buffer  65,  information  such  as  relative  positions  of 

is  characters  and  positions  held  by  characters,  are 
determined  for  each  character  to  be  displayed 
based  on  the  format  information,  character  codes, 
return  carriage  codes,  and  the  like  stored  in  the 
text  memory.  The  information  is  then  stored  into 

20  the  character  position  information  memory  63  as 
character  position  data  MP  (S30).  Illustratively,  the 
character  position  data  is  first  determined  for  print- 
ed  characters  by  obtaining  the  position  where  each 
character  is  to  be  printed  based  on  character  posi- 

25  tion  data,  such  as  format  information,  character 
codes,  return  carriage  codes,  and  print  dot  pattern 
data,  and  by  sequentially  adding  the  widths  of  the 
characters  as  they  will  appear  in  printed  lines.  To 
determine  the  corresponding  character  positions  for 

30  displayed  characters,  the  coordinates  of  the  print 
character  positions  are  multiplied  by  one  third. 

Next,  the  parameter  data  in  the  parameter 
memory  62  for  the  print  routine  is  initialised  (S31). 
That  is,  in  the  parameter  memory  62,  the  start 

35  address  of  the  text  memory  61  is  set  as  the  start 
address  pointer  value  SP  (see  Fig.  12);  the  address 
next  to  the  end  address  of  the  text  memory  61 
(end  address  +  2)  is  set  as  the  end  address 
pointer  value  EP  (see  Fig.  12);  the  initial  value  "0" 

40  is  set  for  the  data  count  value  DC;  and  the  size  44 
pt  is  set  for  the  print  character  size  SZ. 

Because  format  information,  character  codes, 
and  the  like  stored  in  the  text  memory  61  are  each 
composed  of  two  bytes,  search  addresses  of  the 

45  format  information,  character  codes,  and  the  like 
are  defined  as  the  start  address  plus  twice  the  data 
count  value  DC.  Data  identified  by  the  present 
search  address  is  retrieved  from  text  memory  61  in 
S32.  When  the  data  stored  in  the  start  address  is 

50  format  information  (i.e.,  YES  in  S33),  a  format  in- 
formation  change  routine  is  carried  out  (S35) 
wherein  format  information,  such  as  the  print  char- 
acter  size  SZ  and  the  set  tape  length,  are  stored  in 
the  parameter  memory  62. 

55  Then,  the  data  count  value  DC  is  incremented 
by  one  (S37).  If  the  resultant  search  address  (i.e., 
SP  +  (DC  x  2))  does  not  match  the  address 
designated  by  the  end  address  pointer  value  EP, 
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other  characters  to  be  displayed  are  assumed  to 
remain  in  the  text  memory  61  (i.e.,  NO  in  S38)  so 
that  S32  and  subsequent  steps  are  again  carried 
out. 

When  the  search  address  data  is  a  printable 
character  code  (i.e.,  S33  is  NO  and  S34  is  YES), 
the  display  image  generation  routine  is  executed 
(S36).  When  this  program  is  started,  the  display 
character  size  is  determined  using  the  print  char- 
acter  size  SZ  and  the  character  size  conversion 
table  TB2,  and  then  stored  in  the  display  character 
memory  65.  Next,  the  display  dot  pattern  data  for 
the  character  code  at  that  display  character  size  is 
retrieved  from  the  display  CGROM  53  and  stored 
in  the  display  data  buffer  65  based  on  the  char- 
acter  position  data  MP  stored  in  the  character 
position  information  memory  63. 

When  the  search  address,  produced  by  adding 
double  the  data  count  value  DC  to  the  start  ad- 
dress,  matches  the  address  designated  by  the  end 
address  pointer  value  EP  (i.e.,  YES  in  S38),  a 
cursor  image  data  generation  routine  (S39)  is  ex- 
ecuted  based  on  the  number  of  return  carriage 
codes  and  based  on  the  address  of  the  character 
position  data  MP  (KP),  which  is  the  character  posi- 
tion  data  MP  indicated  by  the  cursor  pointer  value 
KP.  This  routine  is  for  generating  dot  pattern  data 
for  the  cursor  K  at  the  location  in  the  display  data 
buffer  67  indicated  by  the  character  position  data 
MP  (KP).  Of  the  display  dot  image  data  developed 
and  stored  in  the  display  data  buffer  65,  dot  image 
data  for  one  full  screen,  including  dot  pattern  data 
of  the  cursor  K,  is  outputted  to  the  video  RAM  24 
and  displayed  on  the  display  33  (S40).  Then  this 
routine  is  terminated  and  the  program  returns  to 
S13. 

For  the  following  example,  it  will  be  assumed 
that  the  strings  of  character  codes  "ABCDEF," 
"HIJHLM,"  "VWXYZ,"  and  "12345,"  the  format  in- 
formation,  and  the  return  carriage  codes  (line  re- 
turns)  shown  in  Fig.  12  are  stored  in  the  text 
memory  61  .  Also,  it  will  be  assumed  that  the  print 
tape  19  housed  in  the  tape  cassette  CS  has  a  tape 
width  of  24  mm  and  that  the  print  character  size 
SZ  is  set  to  four  lines  of  10  pts  (24  dots)  based  on 
the  printable  width  data  determined  using  the  print- 
able  range  table  TB1  ,  which  translates  to  a  display 
character  size  of  7  dots.  In  this  situation,  the  dis- 
play  22  will  appear  as  shown  in  Fig.  13.  The  overall 
display  region  is  set  as  the  print  image  display 
screen  according  to  the  24  mm  tape  width.  The 
cursor  K  and  the  characters  are  displayed  on  the 
display  22  at  a  7  dot  display  character  size  in  four 
vertically  aligned  lines. 

The  text  pointer  value  TP,  which  indicates  an 
address  in  the  text  memory  61,  and  the  cursor 
pointer  value  KP,  which  indicates  an  address  in  the 
character  position  information  memory  63,  always 

have  a  correspondence  relationship.  Therefore, 
when  the  text  pointer  value  TP  indicates  the  stor- 
age  address  of  the  character  "C"  as  shown  in  Fig. 
12,  the  cursor  pointer  value  KP  indicates  the  stor- 

5  age  address  of  the  character  location  of  the  char- 
acter  "C"  and  the  cursor  K  indicates  the  alphabetic 
character  "C"  on  the  display  22  as  shown  in  Fig. 
13.  That  is,  the  character  position  MPC  of  the 
character  "C"  has  a  starting  point  on  the  display 

io  calculated  by  adding  the  character  widths  of  the 
characters  "A"  and  "B"  to  the  value  of  the  extreme 
lefthand  position  on  the  display.  Character  posi- 
tions  MPr  represent  positions  of  carriage  returns 
(line  returns).  The  character  position  MPa  is  the 

is  starting  point  of  the  next  character  on  the  display. 
When  the  move  cursor  right  key  is  operated 

during  the  tape  print  routine  (i.e.,  S13  is  YES,  S14 
and  S15  are  NO,  and  S16  is  YES),  a  move  cursor 
right  routine  (refer  to  Fig.  8)  is  executed  (S23). 

20  When  this  routine  is  started,  first  the  cursor  pointer 
value  KP  and  the  text  pointer  value  TP  are  incre- 
mented  by  two  bytes  each  (S50).  Next,  when  the 
cursor  pointer  value  KP  is  equal  to  or  less  than  the 
end  address  RA  (refer  to  Fig.  12),  which  means 

25  that  the  cursor  can  be  moved  rightward  (i.e.,  S51  is 
YES),  and  further  when  a  character  code  other  than 
a  carriage  return  code  is  stored  in  the  address  of 
the  text  memory  61  indicated  by  the  text  pointer 
value  TP  (i.e.,  S52  is  NO),  the  character  position 

30  data  MP  (KP)  at  the  address  indicated  by  the 
cursor  pointer  value  KP  is  outputted  as  the  target 
position  data  DKP  of  the  cursor  K  (S53).  Then  this 
routine  is  completed  and  the  program  returns  to 
S12  of  the  tape  print  routine.  In  this  case,  the  print 

35  image  display  routine  (S12)  causes,  based  on  the 
character  position  data  MP  (KP),  which  is  the  target 
position  data  DKP  of  the  cursor  K,  the  cursor  K  to 
move  to  and  to  indicate  the  display  character  one 
position  to  the  right  of  the  initial  character. 

40  However,  when  a  carriage  return  code  is  stored 
in  the  address  indicated  by  the  text  pointer  value 
TP  (i.e.,  S52  is  YES),  the  line  count  LC  is  incre- 
mented  by  one  (S54).  Further,  both  the  cursor 
pointer  value  KP  and  the  text  pointer  value  TP  are 

45  incremented  by  two  bytes  (S55).  After  S53  is  per- 
formed,  this  routine  is  terminated  and  the  program 
returns  to  S12.  In  this  case,  the  print  image  display 
routine  causes  the  cursor  K  to  be  displayed  at  the 
start  character  position  of  the  underlying  line  based 

50  on  the  character  position  data  MP  (KP),  which  is 
the  target  position  data  DKP  of  the  cursor  K. 

When  the  cursor  pointer  value  KP  is  larger  than 
the  end  address  RA  so  that  the  cursor  K  can  not 
be  moved  rightward  (i.e.,  S51  is  NO),  the  cursor 

55  pointer  value  KP  is  maintained  at  the  end  address 
RA  (S56)  and  the  program  proceeds  to  S53.  Then 
this  routine  is  completed  and  the  program  returns 
to  S12.  In  this  case,  the  print  image  display  routine 

9 
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causes  the  cursor  K  to  be  displayed  after  the  last 
character. 

Next,  when  the  move  cursor  left  key  is  op- 
erated  (i.e.,  S13  is  YES,  S14  through  S16  are  NO, 
and  S17  is  YES),  a  move  cursor  left  routine  (refer 
to  Fig.  9)  is  executed  (S24).  When  this  routine  is 
started,  first  the  cursor  pointer  value  KP  and  the 
text  pointer  value  TP  are  decremented  by  two 
bytes  each  (S60).  Next,  when  the  cursor  pointer 
value  KP  is  equal  to  or  greater  than  the  start 
address  SA  (refer  to  Fig.  12),  which  means  that  the 
cursor  can  be  moved  leftward  (i.e.,  S61  is  YES), 
and  further  when  a  character  code  other  than  a 
carriage  return  code  is  stored  in  the  address  of  the 
text  memory  61  indicated  by  the  text  pointer  value 
TP  (i.e.,  S62  is  NO),  the  character  position  data  MP 
(KP)  at  the  address  indicated  by  the  cursor  pointer 
value  KP  is  outputted  as  the  target  position  data 
DKP  of  the  cursor  K  (S63).  Then  this  routine  is 
completed  and  the  program  returns  to  S12  of  the 
tape  print  routine.  In  this  situation,  the  print  image 
display  routine  (S12)  causes,  based  on  the  char- 
acter  position  data  MP  (KP),  which  is  the  target 
position  data  DKP  of  the  cursor  K,  the  cursor  K  to 
move  to  and  to  indicate  the  display  character  one 
character  position  to  the  left  of  the  initial  character. 

However,  when  a  carriage  return  code  is  stored 
in  the  address  indicated  by  the  text  pointer  value 
TP  (i.e.,  S62  is  YES),  the  line  count  LC  is  de- 
cremented  by  one  (S64).  Further,  both  the  cursor 
pointer  value  KP  and  the  text  pointer  value  TP  are 
decremented  by  two  bytes  (S65).  After  S63  is 
performed,  this  routine  is  terminated  and  the  pro- 
gram  returns  to  S12.  In  this  case,  the  print  image 
display  routine  causes  the  cursor  K  to  be  displayed 
at  the  end  character  position  of  the  overlying  line 
(that  is  the  line  prior  to  the  present  line)  based  on 
the  character  position  data  MP  (KP),  which  is  the 
target  position  data  DKP  of  the  cursor  K. 

When  the  cursor  pointer  value  KP  is  smaller 
than  the  start  address  SA  so  that  the  cursor  K  can 
not  be  moved  leftward  (i.e.,  S61  is  NO),  the  cursor 
pointer  value  KP  is  maintained  at  the  start  address 
SA  (S66)  and  the  program  proceeds  to  S63.  Then 
this  routine  is  completed  and  the  program  returns 
to  S12.  In  this  case,  the  print  image  display  routine 
causes  the  cursor  K  to  be  displayed  after  the  last 
character  in  the  line. 

Next,  when  the  move  cursor  down  key  is  op- 
erated  (i.e.,  S13  is  YES,  S14  through  S17  are  NO, 
and  S18  is  YES),  a  move  cursor  down  routine  (refer 
to  Fig.  11)  is  executed  (S25). 

When  the  line  count  value  LC  is  smaller  than 
the  maximum  line  count  MAX  at  the  start  of  the 
move  cursor  down  routine,  so  that  the  cursor  K  can 
be  moved  downward  (i.e.,  S70  is  NO),  the  line 
count  value  LC  is  incremented  by  one.  Also,  a 
maximum  value  FF  is  stored  in  the  first  buffer  of 

the  cursor  movement  target  memory  66  as  dis- 
placement  amount  data  1M  (S71).  The  maximum 
value  FF  can  be  any  value  large  enough  to  pro- 
duce  a  YES  determination  in  S75  (to  be  described 

5  later)  in  this  routine.  For  example,  the  maximum 
value  FF  could  equal  the  total  widths  of  characters 
displayed  on  the  line  in  question  or  equal  to  the 
total  width  of  the  display.  Next,  the  provisional 
cursor  pointer  value  GKP  is  set  to  the  address  with 

io  character  position  information  on  the  first  position 
in  the  line  that  underlies  the  line  indicated  by  the 
present  cursor  pointer  value  KP.  Also,  the  text 
pointer  value  TP  is  set  to  the  address  for  the  first 
character  of  the  underlying  line  (that  is,  the  line 

is  directly  under  the  present  line)  (S72). 
The  cursor  display  position  displacement 

amount  Ad  is  then  determined  (S73).  The  cursor 
display  position  displacement  amount  Ad  is  the 
absolute  value  of  the  difference  between  character 

20  position  data  MP  (KP),  which  is  the  character  posi- 
tion  data  MP  indicated  by  the  cursor  pointer  value 
KP,  and  a  character  position  data  MP  (GKP),  which 
is  the  character  position  data  MP  indicated  by  the 
provisional  cursor  pointer  value  GKP.  The  cursor 

25  display  position  displacement  amount  Ad  is  stored 
in  the  second  buffer  of  the  cursor  target  memory 
66  as  displacement  amount  data  2M  (S74).  Next, 
the  displacement  data  2M  and  the  displacement 
amount  data  1M  are  compared  (S75).  When  the 

30  displacement  amount  data  1M  is  greater  than  or 
equal  to  the  displacement  amount  data  2M  (i.e., 
S75  is  YES),  the  displacement  amount  data  1M  in 
the  first  buffer  is  updated  to  be  the  value  of  the 
displacement  data  2M,  the  address  indicated  by 

35  the  provisional  cursor  pointer  value  GKP  is  tem- 
porarily  stored  in  the  work  memory  as  a  cursor 
address  KA,  and  the  address  in  the  text  memory 
61  that  corresponds  to  the  address  indicated  by 
the  provisional  cursor  pointer  value  GKP  is  set  as 

40  the  text  pointer  TP  (S76).  However,  when  the  dis- 
placement  data  2M  is  larger  than  the  displacement 
amount  data  1M  (i.e.,  S75  is  NO),  the  program 
proceeds  to  S77  without  the  displacement  data  2M 
being  stored  in  the  first  buffer  as  new  displacement 

45  amount  data  1  M. 
Next,  when  the  provisional  cursor  pointer  value 

GKP  is  not  the  end  address  (i.e.,  S77  is  NO),  the 
provisional  cursor  pointer  value  GKP  is  increment- 
ed  by  two  bytes  (S79)  and  the  routine  proceeds  to 

50  S73  whereupon  S73  and  following  steps  are  re- 
peated.  If  the  provisional  cursor  pointer  value  GKP 
is  the  end  address  (i.e.,  S77  is  YES),  the  minimum 
displacement  amount  data  1M,  which  represents 
the  cursor  position  in  the  underlying  line  that  is 

55  nearest  to  the  present  position  of  the  cursor,  is 
stored  in  the  first  buffer  and  the  cursor  address  KA 
that  corresponds  to  the  minimum  displacement 
amount  data  1M  is  stored  in  the  work  memory. 

10 
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Therefore,  the  cursor  address  KA  (that  is,  the  mini- 
mum  displacement  amount)  is  stored  as  the  cursor 
pointer  value  KP  and  the  character  position  data 
MP  (KP)  of  the  address  indicated  by  the  cursor 
pointer  value  KP  is  stored  in  the  cursor  pointer 
value  KP  as  the  target  position  data  DKP  of  the 
cursor  K  (S78).  Then  this  routine  is  completed  and 
the  program  returns  to  S12  of  the  tape  print  rou- 
tine.  In  the  print  image  display  routine,  the  cursor  K 
is  moved  based  on  the  character  position  data  MP 
(KP),  which  is  the  target  position  data  DKP  of  the 
cursor  K,  to  the  position  in  the  underlying  line 
nearest  the  present  position  of  the  cursor  K.  The 
cursor  is  then  displayed  at  that  position. 

An  Illustrative  example  of  the  move  cursor 
down  routine  will  be  explained  below.  For  this 
example  it  will  be  assumed  that  the  text  memory 
61  contains  data  as  shown  in  Fig.  12,  As  also 
shown  in  Fig.  12,  the  character  position  information 
memory  63  contains  character  position  data  MP  for 
each  character  of  the  character  strings  stored  in 
the  text  memory  61  .  It  will  be  assumed  that  the  text 
pointer  TP  indicates  the  storage  address  of  the 
character  C,  so  that  the  cursor  pointer  value  KP 
indicates  the  storage  address  of  the  C  character 
position  MPC.  Under  these  circumstances,  the  dis- 
play  will  appear  as  shown  in  Fig.  13,  with  the 
cursor  displayed  on  the  alphabetic  letter  C. 

When  the  move  cursor  down  key  is  operated, 
the  cursor  pointer  KP1  will  indicate  the  storage 
address  of  the  K  character  position  MPK,  which 
corresponds  to  the  minimum  displacement  amount 
data,  and  so  which  is  the  display  position  nearest 
the  present  position  of  the  cursor  (i.e.,  nearest  to 
the  position  of  character  C).  The  text  pointer  TP1 
will  indicate  the  address  of  the  character  K,  which 
corresponds  to  the  cursor  pointer  KP1  .  As  shown  in 
Fig.  14,  this  causes  the  cursor  K  to  move  from  its 
present  position  (that  is,  from  the  C  character  posi- 
tion  as  indicated  by  the  double  chain  line  in  the 
figure)  to  the  nearest  character  position  in  the  un- 
derlying  line,  which  is  the  K  character  position.  The 
cursor  K  is  then  displayed  at  the  K  character  posi- 
tion. 

When  the  move  cursor  down  key  is  again 
operated,  the  cursor  pointer  KP3  will  indicate  the 
storage  address  of  the  4  character  position  MP4, 
which  corresponds  to  the  minimum  displacement 
amount  data  and  so  is  the  display  position  nearest 
the  present  position  of  the  cursor  (i.e.,  nearest  the 
position  of  character  X).  The  text  pointer  1  will 
indicate  the  address  of  the  character  4,  because 
this  corresponds  to  the  cursor  pointer  KP3.  As 
shown  in  Fig.  16,  this  causes  the  cursor  K  to  move 
from  its  present  position  (that  is,  from  the  X  char- 
acter  position  as  indicated  by  the  double  chain  line 
in  the  figure)  to  the  nearest  character  position  in 
the  underlying  line,  which  is  the  4  character  posi- 

tion.  The  cursor  K  is  then  displayed  at  the  4 
character  position. 

On  the  other  hand,  when  the  move  cursor  up 
key  is  operated  (i.e.,  S13  is  YES,  S14  through  18 

5  are  NO,  and  S19  is  YES),  the  move  cursor  up 
routine  (see  Fig.  11)  is  executed  (S26). 

When  the  move  cursor  up  routine  is  started, 
when  the  line  count  value  LC  is  not  zero,  so  that 
the  cursor  K  can  be  moved  upward  (i.e.,  S85  is 

io  NO),  the  line  count  value  LC  is  decremented  by 
one  and  the  maximum  value  FF  is  stored  in  the 
first  buffer  of  the  cursor  movement  target  memory 
66  as  the  displacement  amount  data  1M  (S86). 
Next,  the  provisional  cursor  pointer  value  GKP  is 

is  set  to  the  address  with  character  information  for  the 
start  position  of  the  line  overlying  the  line  where 
the  cursor  pointer  value  KP  is  present.  Also,  the 
address  of  the  first  character  in  the  overlying  line  is 
set  in  the  text  pointer  value  TP  (S87). 

20  Next,  S88  through  S92  and  S94  are  repeated 
in  the  same  manner  as  S73  through  S77  and  S79. 

When  the  provisional  cursor  pointer  value  GKP 
is  for  the  end  address  (i.e.,  S92  is  YES),  the 
minimum  displacement  amount  data  1M  for  the 

25  character  position  that  is  in  the  overlying  line  and 
that  is  closest  to  the  present  cursor  position  K  is 
stored  in  the  first  buffer.  Further,  the  cursor  ad- 
dress  KA  corresponding  to  the  minimum  displace- 
ment  amount  data  1M  is  stored  in  the  work  mem- 

30  ory.  Therefore,  in  S93,  the  cursor  pointer  value  KP 
is  changed  to  the  value  of  the  cursor  address  KA, 
which  is  the  minimum  displacement  amount.  Also, 
the  target  position  data  DKP  is  changed  to  the 
character  position  data  MP  (KP)  at  the  address 

35  indicated  by  the  cursor  pointer  value  KP.  Then  this 
routine  is  completed  and  the  program  returns  to 
S12.  In  the  print  image  display  routine  of  S12, 
based  on  the  character  position  data  MP  (KP), 
which  is  the  target  position  data  DKP  of  the  cursor 

40  K,  the  cursor  K  is  moved  to  the  character  position 
in  the  display  line  that  is  one  line  above  the  line 
with  the  cursor  K  and  that  is  closest  to  the  present 
position  of  the  cursor  K.  The  cursor  K  is  then 
displayed  at  that  character  position. 

45  Next,  an  illustrative  example  will  be  provided 
for  processes  performed  when  the  move  cursor  up 
key  is  operated.  For  this  example  it  will  again  be 
assumed  that  the  text  memory  61  and  the  char- 
acter  position  information  memory  63  contain  data 

50  as  shown  in  Fig.  12.  It  will  also  be  assumed  that 
the  text  pointer  TP3  indicates  the  storage  address 
of  the  character  4,  and  that  the  cursor  pointer  KP3 
indicates  the  storage  address  of  the  character  posi- 
tion  MP4  of  the  character  4,  so  that  the  cursor  K  is 

55  displayed  at  the  position  of  the  character  4  as 
shown  in  Fig.  16. 

When  the  move  cursor  up  key  is  operated 
under  these  conditions,  in  a  manner  similar  to  that 
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described  for  the  move  cursor  down  routine,  the 
text  pointer  TP2  will  move  to  the  storage  address 
of  the  character  X.  Also,  the  cursor  pointer  KP2  will 
move  to  the  storage  address  of  the  X  character 
position  MPX.  This  causes  the  cursor  K  to  move 
from  the  present  cursor  position  to  the  closest 
character  position  in  the  overlying  line,  that  is,  to 
the  character  position  X.  The  cursor  is  then  dis- 
played  at  the  character  position  X  as  shown  by  the 
solid  line  in  Fig.  15. 

When  the  move  cursor  up  key  to  further  op- 
erated,  in  the  same  manner,  the  text  pointer  TP1 
will  move  to  the  storage  address  of  the  character 
K.  Also,  the  cursor  pointer  KP1  will  move  to  the 
storage  address  of  the  K  character  position  MPK. 
This  causes  the  cursor  K  to  move  from  the  present 
cursor  position  (i.e.,  from  the  character  position  X) 
to  the  closest  character  position  in  the  overlying 
line,  that  is,  to  the  character  position  K.  The  cursor 
is  then  displayed  at  the  character  position  K  as 
shown  by  the  solid  line  in  Fig.  14. 

In  the  tape  print  routine,  when  the  print  key  is 
operated  (i.e.,  S13  is  YES,  S14  through  S19  are 
NO,  and  S20  is  YES),  the  print  routine  is  started  so 
that  the  print  dot  pattern  data  in  the  print  data 
buffer  68  is  outputted  to  the  print  mechanism  PM, 
whereupon  printing  is  performed  on  the  print  tape 
19  accordingly  (S27).  The  program  then  returns  to 
S12.  A  brief  description  of  the  print  routine  will  be 
provided  here.  Format  information,  character 
codes,  and  the  like  are  sequentially  retrieved  from 
the  text  memory  61.  Based  on  the  print  character 
search  table  and  the  print  character  index  table,  the 
print  dot  pattern  data  for  that  character  code  is 
retrieved  from  the  print  CGROM  54,  then  devel- 
oped,  composed,  and  stored  in  the  print  data  buffer 
68.  Print  dot  image  data  in  the  print  data  buffer  68 
is  outputted  to  the  print  mechanism  PM  and  print- 
ing  is  performed  on  the  print  tape  19  accordingly. 

When  a  key  other  than  a  format  setting  key,  a 
printable  key,  the  move  cursor  right,  left,  down,  or 
up  keys,  or  the  print  key  is  manipulated  (i.e.,  S13  is 
YES  and  S14  through  S20  are  NO),  processes 
appropriate  for  the  manipulated  key  are  executed 
(S28)  and  the  program  returns  to  S12. 

When  a  command  for  moving  the  cursor  verti- 
cally  is  inputted  through  a  move  cursor  key,  that  is, 
when  a  move  cursor  up  command  is  inputted 
through  the  move  cursor  up  key  or  a  move  cursor 
down  command  is  inputted  through  the  move  cur- 
sor  down  key,  the  movement  target  position  of  the 
cursor  is  determined  as  the  position  in  the  vertical 
direction  closest  to  the  present  position  of  the 
cursor.  Then  the  cursor  is  displayed  at  the  target 
position.  Therefore,  the  cursor  can  be  moved  to  the 
vertical  position  that  is  closest  to  the  present  posi- 
tion  of  the  cursor. 

Next,  a  word  processor  according  a  second 
preferred  embodiment  of  the  present  invention  will 
be  provided.  The  second  preferred  embodiment  is 
similar  to  the  first  preferred  embodiment  except  for 

5  operations  performed  during  the  routines  for  mov- 
ing  the  cursor  left,  right,  up,  and  down. 

As  shown  in  Figs.  17  A  and  17  B,  the  routines 
for  moving  the  cursor  right  and  left  are  substantially 
the  sane  as  described  in  the  first  preferred  embodi- 

w  ment,  except  for  the  addition  of  S200A  and  S200B 
after  S53  and  S63  respectively.  In  S200A  and 
S200B,  the  character  position  data  MP  (KP)  is 
stored  in  the  cursor  movement  target  memory  66 
as  movement  standard  position  data  MGP.  The 

is  movement  standard  position  data  MGP  represents 
an  imaginary  (i.e.,  not  actually  displayed)  standard 
vertical  line  SVL  on  the  display  22.  Vertical  move- 
ments  of  the  cursor  K  are  performed  in  relation  to 
the  standard  vertical  line  SVL. 

20  The  move  cursor  down  routine  according  to  the 
second  preferred  embodiment  will  be  described 
while  referring  to  the  flowchart  in  Fig.  18  A.  As  in 
the  first  preferred  embodiment,  when  the  cursor  K 
can  be  moved  downward  at  the  start  of  the  move 

25  cursor  down  routine,  that  is,  when  the  line  count 
value  LC  is  smaller  than  the  maximum  line  count 
MAX  (i.e.,  S270  is  NO),  the  line  count  value  LC  is 
incremented  by  one  (S271).  Next,  the  address  of 
the  character  position  information  of  the  first  char- 

30  acter  in  the  line  that  underlies  the  line  where  the 
cursor  pointer  value  KP  exists  is  set  as  the  provi- 
sional  cursor  pointer  value  GKP.  Also,  the  address 
of  the  first  character  in  the  underlying  line  is  set  in 
the  text  pointer  value  TP  (S272).  However,  when  at 

35  the  start  of  this  routine  the  line  count  value  LC  is 
the  same  as  the  maximum  line  count  MAX  (i.e., 
S270  is  YES),  this  routine  is  terminated  because 
the  cursor  K  can  not  move  downward.  The  program 
therefore  returns  to  S12  of  the  tape  print  routine. 

40  After  S272,  character  position  data  MP  (GKP), 
which  is  the  character  position  data  MP  indicated 
by  the  provisional  cursor  pointer  value  GKP,  is 
compared  with  character  position  data  MP  (MGP), 
which  is  the  character  position  data  that  corre- 

45  sponds  to  the  movement  standard  position  data 
MGP.  When  the  character  position  data  MP  (GKP) 
is  smaller  than  the  character  position  data  MP 
(MGP),  that  is,  when  the  present  provisional  target 
of  the  cursor  is  to  the  right  of  the  standard  vertical 

50  line  SVL  (i.e.,  S273  is  NO),  and  when  the  provi- 
sional  cursor  pointer  value  GKP  does  not  indicate 
the  address  for  the  end  of  the  line  (i.e.,  S274  is 
NO),  the  provisional  cursor  pointer  value  GKP  is 
incremented  by  two  bytes  (S275)  and  the  program 

55  returns  to  S273,  whereupon  S273  and  subsequent 
steps  are  repeated. 

When  the  character  position  data  MP  (MGP)  is 
smaller  that  the  MP  (GKP),  that  is,  when  the  provi- 

12 
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sional  target  for  the  cursor  K  is  the  cursor  position 
in  the  underlying  line  that  is  nearest  to  and  on  the 
right  of  the  standard  vertical  line  SVL,  (i.e.,  S273  is 
NO),  the  address  indicated  by  the  provisional  cur- 
sor  pointer  value  GKP  is  set  as  the  cursor  pointer 
value  KP.  Also,  character  position  data  MP  (KP), 
which  is  the  character  position  data  MP  at  the 
address  indicated  by  the  cursor  pointer  value  KP, 
is  stored  as  the  target  position  data  DKP  (S276). 
Then  this  routine  is  completed  and  the  program 
returns  to  S12.  When  the  character  position  data 
MP  (GKP)  is  not  equal  to  or  greater  than  the 
movement  standard  position  MP  (MGP),  but  the 
provisional  cursor  pointer  value  GKP  indicates  the 
line  end  (i.e.,  S273  is  NO  and  S274  is  YES),  then 
S276  is  executed,  whereupon  in  the  same  manner 
this  routine  is  completed  and  the  program  returns 
to  S12. 

In  the  print  image  display  routine,  based  on  the 
target  position  data  DKP  on  the  cursor  K,  which 
was  updated  with  the  character  position  data  MP 
(KP)  in  S276,  the  cursor  K  is  moved  to  indicate  the 
character  in  the  underlying  line  that  is  nearest  and 
in  the  horizontal  direction  to  the  present  display 
position  of  the  cursor  K  and  that  is  on  the  right  of 
the  standard  vertical  line  SVL. 

An  example  will  be  provided  tot  the  move 
cursor  down  operations  according  to  the  second 
preferred  embodiment  assuming  the  text  memory 
61  and  the  character  position  information  memory 
63  contain  the  data  shown  in  Fig.  18  C.  The  char- 
acter  C  will  be  indicated  by  the  cursor  K  as  shown 
in  Fig.  19  when  the  text  pointer  TP  indicates  the 
storage  address  of  the  character  C  and  when  the 
cursor  pointer  value  KP  indicates  the  storage  ad- 
dress  of  the  C  character  position  data  MPC.  At  this 
time,  the  movement  standard  position  data  MGP  is 
set  to  the  C  character  position  data  MPC  indicated 
by  the  cursor  pointer  value  KP. 

When  the  move  cursor  down  key  is  operated, 
as  shown  in  Fig,  18  C,  the  cursor  pointer  KP1  will 
indicate  the  storage  address  of  the  K  character 
position  data  MPK  because  this  represents  the 
cursor  position  in  the  underlying  line  that  is  closest 
in  the  horizontal  direction  to  the  standard  vertical 
line  SVL  and  that  is  on  the  right  of  the  standard 
vertical  line  SVL.  Also,  for  the  same  reasons  the 
text  pointer  TP1  will  indicate  the  address  of  the 
character  K,  which  is  in  the  line  indicated  by  the 
cursor  pointer  KP1.  Therefore,  as  shown  in  Fig.  20, 
the  cursor  K  is  moved  to  indicate  the  K  character 
position  in  the  underlying  line,  because  this  is  the 
cursor  position  that  is  closest  in  the  horizontal 
direction  to  the  character  C  and  that  is  to  the  right 
of  the  standard  vertical  line  SVL. 

When  the  move  cursor  down  key  is  again 
operated,  as  shown  in  Fig.  18  C,  the  cursor  pointer 
KP2  will  indicate  the  storage  address  of  the  X 

character  position  data  MPK.  Also,  the  text  pointer 
TP2  will  indicate  the  address  of  the  character  X, 
which  is  in  the  line  indicated  by  the  cursor  pointer 
KP2.  Therefore,  as  shown  in  Fig.  21,  the  cursor  K 

5  is  moved  to  indicate  the  X  character  position  in  the 
underlying  line,  because  this  is  the  cursor  position 
that  is  closest  in  the  horizontal  direction  to  the 
character  K  and  that  is  to  the  right  of  the  standard 
vertical  line  SVL. 

io  When  the  move  cursor  down  key  is  again 
operated,  as  shown  in  Fig.  18  C,  the  cursor  pointer 
KP3  will  indicate  the  storage  address  of  the  4 
character  position  data  MPK  in  the  underlying  line. 
Also,  the  text  pointer  TP3  will  indicate  the  address 

is  of  the  character  4  in  the  line  indicated  by  the 
cursor  pointer  KP3.  Therefore,  as  shown  in  Fig.  22, 
the  cursor  K  is  moved  to  indicate  the  position  of 
the  character  4  in  the  underlying  line,  because  this 
is  the  cursor  position  in  the  underlying  line  that  is 

20  closest  in  the  horizontal  direction  to  the  character  X 
and  that  is  to  the  right  of  the  standard  vertical  line 
SVL. 

Now,  the  move  cursor  up  routine  will  be  de- 
scribed  while  referring  to  the  flowchart  in  Fig.  18  B. 

25  When  the  cursor  K  can  be  moved  upward  at  the 
start  of  the  move  cursor  up  routine,  that  is,  when 
the  line  count  value  LC  is  not  zero  (i.e.,  S285  is 
NO),  the  line  count  value  LC  is  decremented  by 
one  (S286).  Next,  the  address  of  the  character 

30  position  information  on  the  first  character  of  the 
overlying  line  (i.e.,  the  line  directly  below  the  line 
where  the  cursor  pointer  value  KP  exists)  is  set  as 
the  provisional  cursor  pointer  value  GKP.  Also,  the 
address  for  the  first  character  of  the  overlying  line 

35  is  set  as  the  text  pointer  value  TP  (S287).  However, 
when  the  line  count  value  LC  is  not  zero  at  the  start 
of  this  routine  (i.e.,  S270  is  YES),  this  routine  is 
terminated  because  the  cursor  K  can  not  move 
upward.  The  program  then  returns  to  S12  of  the 

40  tape  print  routine. 
After  S287,  S288  through  S291  are  repeatedly 

executed  in  the  same  manner  as  S273  through 
S276  of  the  move  cursor  down  routine.  Then,  this 
routine  is  completed  and  the  program  returns  to 

45  S12.  In  S12  of  the  print  image  display  routine, 
based  on  the  character  position  data  MP  (KP)  of 
the  cursor  K,  which  is  the  target  position  data  DKP 
of  the  cursor  K,  the  cursor  K  is  moved  to  the  cursor 
position  in  the  overlying  line  that  is  closest  in  the 

50  horizontal  direction  to  the  present  position  of  the 
cursor  K  and  that  is  to  the  right  of  the  standard 
vertical  line  SVL. 

An  example  will  be  provided  for  the  move 
cursor  up  routine.  In  this  example  it  will  again  be 

55  assumed  that  the  text  memory  61  contains  the  data 
represented  in  Fig.  18  C.  Also,  it  will  he  assumed 
that  the  text  pointer  TP3  indicates  the  storage 
address  of  the  character  4,  that  the  cursor  pointer 
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value  KP3  indicates  the  storage  address  of  the  4 
character  position  data  MP4  of  the  character  4. 
Under  these  circumstances,  the  character  4  will  be 
indicated  by  the  cursor  K  as  shown  in  Fig.  22.  At 
this  time,  the  movement  standard  position  data 
MGP  is  set  to  the  C  character  position  data  MPC, 
which  is  indicated  by  the  cursor  pointer  value  KP. 

When  the  move  cursor  up  key  is  operated,  as 
shown  in  Fig.  18  C,  the  cursor  pointer  KP3  will 
indicate  the  storage  address  of  the  X  character 
position  data  MPX  in  the  overlying  line.  Also,  the 
text  pointer  TP2  will  indicate  the  address  of  the 
character  X  in  the  overlying  line  indicated  by  the 
cursor  pointer  KP2.  Therefore,  as  shown  in  Fig.  21, 
the  cursor  K  is  moved  to  indicate  the  X  character 
position  in  the  overlying  line,  because  this  is  the 
cursor  position  in  the  overlying  line  that  is  closest 
in  the  horizontal  direction  to  the  character  4  and 
that  is  to  the  right  of  the  standard  vertical  line  SVL. 

When  the  move  cursor  up  key  is  again  op- 
erated,  as  shown  in  Fig.  18  C,  the  cursor  pointer 
KP1  will  indicate  the  storage  address  of  the  K 
character  position  data  MPK  in  the  overlying  line. 
Also,  the  text  pointer  TP1  will  indicate  the  address 
of  the  character  K  in  the  overlying  line  correspond- 
ing  to  the  cursor  pointer  KP1  .  Therefore,  as  shown 
in  Fig.  20,  the  cursor  K  is  moved  to  indicate  the  K 
character  position  in  the  overlying  line,  because 
this  is  the  cursor  position  in  the  overlying  line  that 
is  closest  in  the  horizontal  direction  to  the  character 
X  and  that  is  to  the  right  of  the  standard  vertical 
line  SVL. 

When  the  move  cursor  up  key  is  again  op- 
erated,  as  shown  in  Fig.  18  C,  the  cursor  pointer 
KP  will  indicate  the  storage  address  of  the  C  char- 
acter  position  data  MPC  in  the  overlying  line.  Also, 
the  text  pointer  TP  will  indicate  the  address  of  the 
character  C  in  the  overlying  line  indicated  by  the 
cursor  pointer  KP.  Therefore,  as  shown  in  Fig.  19, 
the  cursor  K  is  moved  to  indicate  the  C  character 
position  in  the  overlying  line,  because  this  is  the 
cursor  position  in  the  overlying  line  that  is  closest 
in  the  horizontal  direction  to  the  character  K  and 
that  is  to  the  right  of  the  standard  vertical  line  SVL. 

Next,  a  word  processor  according  a  third  pre- 
ferred  embodiment  of  the  present  invention  will  be 
provided.  The  third  preferred  embodiment  is  similar 
to  the  second  preferred  embodiment  except  that, 
whereas  in  the  second  preferred  embodiment  the 
cursor  K  is  moved  to  positions  to  the  right  of  the 
standard  vertical  line  SVL,  in  the  third  preferred 
embodiment  the  cursor  K  is  moved  to  positions  to 
the  left  of  the  standard  vertical  line  SVL.  This  is 
performed  by  modifying  the  move  cursor  up  rou- 
tine  and  the  move  cursor  down  routine  as  repre- 
sented  by  the  flowcharts  shown  in  Figs.  23  and  24 
respectively. 

The  move  cursor  down  routine  is  started  when 
the  move  cursor  down  key  is  operated.  In  this 
routine,  S300  and  S301  are  the  same  as  S270  and 
S271  respectively  in  the  second  preferred  embodi- 

5  ment  so  their  explanation  will  be  omitted  here.  After 
S300  and  S301  ,  the  address  of  the  character  posi- 
tion  information  of  the  last  position  in  the  line  that 
underlies  the  line  where  the  cursor  pointer  value 
KP  exists  is  set  as  the  provisional  cursor  pointer 

io  value  GKP.  Also,  the  address  of  the  last  character 
in  the  underlying  line  is  set  in  the  text  pointer  value 
TP  (S302). 

After  S302,  when  the  character  position  data 
MP  (GKP)  at  the  address  indicated  by  the  provi- 

15  sional  cursor  pointer  value  GKP  is  smaller  than  the 
character  position  data  MP  (MGP),  that  is,  when 
the  provisional  target  of  the  cursor  is  to  the  right  of 
the  standard  vertical  line  SVL  (i.e.,  S303  is  NO), 
and  when  the  provisional  cursor  pointer  value  GKP 

20  does  not  indicate  the  address  for  the  end  of  the 
line  (i.e.,  S304  is  NO),  the  provisional  cursor  point- 
er  value  GKP  is  decremented  by  two  bytes  (S275). 
When  the  character  position  data  MP  (GKP)  in- 
dicated  by  the  provisional  cursor  pointer  value  GKP 

25  is  legs  than  or  equal  to  the  character  position  data 
MP  (MGP),  that  is,  when  the  provisional  target  of 
the  cursor  K  is  the  cursor  position  nearest  to  and 
on  the  right  side  of  the  standard  vertical  line  SVL 
(i.e.,  S303  is  YES),  S306  is  executed. 

30  An  example  will  be  provided  for  the  move 
cursor  down  routine  according  to  the  third  pre- 
ferred  embodiment.  In  this  example  it  will  again  be 
assumed  that  the  text  memory  61  contains  the  data 
represented  in  Fig.  18  C.  Also,  it  will  be  assumed 

35  that,  as  shown  in  Fig.  18  C,  the  text  pointer  TP 
indicates  the  storage  address  of  the  character  C 
and  that  the  cursor  pointer  value  KP  indicates  the 
storage  address  of  the  C  character  position  data 
MPC  of  the  character  C. 

40  When  the  move  cursor  down  key  is  operated, 
the  cursor  pointer  KP11  will  indicate  the  storage 
address  of  the  J  character  position  data  MPJ  in  the 
underlying  line  because  this  represents  the  cursor 
position  in  the  underlying  line  that  is  closest  in  the 

45  horizontal  direction  to  the  standard  vertical  line  SVL 
and  that  is  to  the  left  of  the  standard  vertical  line 
SVL.  For  the  same  reasons,  the  text  pointer  TP11 
will  indicate  the  character  J  in  the  underlying  line. 
Therefore,  the  cursor  K  will  move  to  indicate  the 

50  character  J  in  the  underlying  line  as  shown  in  Fig. 
25  because  this  is  the  cursor  position  that  is  clos- 
est  in  the  horizontal  direction  to  the  character  C 
and  that  is  to  the  left  of  the  standard  vertical  line 
SVL. 

55  When  the  move  cursor  down  key  is  again 
operated  the  cursor  pointer  KP12  will  indicate  the 
storage  address  of  the  W  character  position  data 
MPW  in  the  underlying  line.  Also,  the  text  pointer 

14 
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TP12  will  indicate  the  character  W  in  the  under- 
lying  line.  Therefore  the  cursor  K  will  move  indicate 
the  character  W  in  the  underlying  line  as  shown  in 
Fig.  26. 

When  the  move  cursor  down  key  is  again 
operated  the  cursor  pointer  KP13  will  indicate  the 
storage  address  of  the  3  character  position  data 
MP3  in  the  underlying  line.  Also,  the  text  pointer 
TP13  will  indicate  the  character  3  in  the  underlying 
line.  Therefore  the  cursor  K  will  move  to  indicate 
the  character  3  in  the  underlying  line  as  shown  in 
Fig.  27. 

Next  an  explanation  will  be  provided  for  the 
move  cursor  up  routine  according  to  the  third  pre- 
ferred  embodiment.  The  move  cursor  up  routine 
shown  in  Fig.  24  is  started  when  the  move  cursor 
up  key  is  operated.  In  this  routine,  S310  and  S311 
are  the  same  as  S285  and  S286  in  the  second 
preferred  embodiment  so  their  explanation  will  be 
omitted  here.  Subsequent  steps  S312,  S313,  S314, 
S315,  and  S316  of  the  move  cursor  according  to 
the  third  preferred  embodiment  are  the  same  as 
S301,  S303,  S304,  S305,  and  S306  of  the  move 
cursor  down  routine  according  to  the  third  pre- 
ferred  embodiment,  so  their  explanation  will  be 
omitted  here. 

An  example  will  be  provided  for  the  move 
cursor  up  routine  according  to  the  third  preferred 
embodiment.  In  this  example  it  will  again  be  as- 
sumed  that  the  text  memory  61  contains  the  data 
represented  in  Fig.  18  C.  Also,  it  will  be  assumed 
that,  as  shown  in  Fig.  18  C,  the  text  pointer  TP13 
indicates  the  storage  address  of  the  character  3 
and  that  the  cursor  pointer  value  KP13  indicates 
the  storage  address  of  the  3  character  position  data 
MP3  of  the  character  C. 

When  the  move  cursor  up  key  is  operated,  the 
cursor  pointer  KP12  will  indicate  the  storage  ad- 
dress  of  the  W  character  position  data  MPW  in  the 
overlying  line  because  this  represents  the  cursor 
position  in  the  overlying  line  that  is  closest  in  the 
horizontal  direction  to  the  standard  vertical  line  SVL 
and  that  is  to  the  left  of  the  standard  vertical  line 
SVL.  Also,  the  text  pointer  TP12  will  indicate  the 
character  W  in  the  overlying  line.  Therefore  the 
cursor  K  will  move  to  indicate  the  character  W  in 
the  overlying  line  as  shown  in  Fig.  26. 

When  the  move  cursor  up  key  is  again  op- 
erated  the  cursor  pointer  KP11  will  indicate  the 
storage  address  of  the  J  character  position  data 
MPJ  in  the  overlying  line.  Also,  the  text  pointer 
TP11  will  indicate  the  character  J  in  the  overlying 
line.  Therefore  the  cursor  K  will  move  indicate  the 
character  J  in  the  overlying  line  as  shown  in  Fig. 
25. 

While  the  invention  has  been  described  in  de- 
tail  with  reference  to  specific  embodiments  thereof, 
it  would  be  apparent  to  those  skilled  in  the  art  that 

various  changes  and  modifications  may  be  made 
therein  without  departing  from  the  spirit  of  the 
invention,  the  scope  of  which  is  defined  by  the 
attached  claims. 

5  For  example,  instead  of  a  plurality  of  print  dot 
pattern  fonts,  standard  outline  can  be  stored  in  the 
print  CGROM  54  in  correspondence  with  the  char- 
acter  codes  of  each  of  the  plurality  of  characters. 
The  cursor  K  can  be  any  of  a  variety  of  shapes, 

io  such  as  a  rectangular  shape  that  covers  the  current 
position  or  a  horizontal  line  that  underlines  the 
current  position.  Also,  the  present  invention  can  be 
applied  to  various  types  of  word  processors  which 
include  a  keyboard  and  a  display.  Further,  a  func- 

15  tion  can  be  provided  which  allows  selection  of 
whether  target  positions  for  the  cursor  are  to  the 
left  or  to  the  right  of  the  movement  standard  posi- 
tion  data  MGP. 

20  Claims 

1.  A  word  processor  for  producing  text  containing 
a  plurality  of  characters  that  are  aligned  hori- 
zontally  in  lines,  the  word  processor  compris- 

25  ing: 
input  means  for  inputting  characters  of  the 

plurality  of  characters  and  for  inputting  a  vari- 
ety  of  commands  including  cursor  movement 
commands  for  moving  a  cursor  across  a  dis- 

30  play  in  a  vertical  direction  which  is  perpendicu- 
lar  to  the  lines  of  characters; 

data  memory  means  for  storing  inputted 
character  data  that  represents  inputted  char- 
acters  that  are  inputted  via  the  input  means; 

35  display  means  including  the  display  which 
is  capable  of  displaying  the  cursor  and  char- 
acters  in  a  plurality  of  lines; 

display  font  memory  means  for  storing  dis- 
play  dot  pattern  data  for  each  of  the  plurality  of 

40  characters; 
display  data  production  means  for  retriev- 

ing  from  the  display  font  memory  means  dis- 
play  dot  pattern  data  for  the  inputted  character 
data  stored  in  the  data  memory  means  and  for 

45  composing  display  dot  image  data,  which  in- 
cludes  character  width  data,  in  order  to  display 
the  inputted  characters  on  the  display  means 
in  an  image  that  appears  identical  to  when  the 
inputted  characters  are  printed  out; 

50  display  control  means  for  receiving  the 
display  dot  image  data  composed  in  the  dis- 
play  data  production  means  and  for  controlling 
the  display  means  to  display  the  display  dot 
image  data; 

55  cursor  position  memory  means  for  setting 
and  storing,  each  time  a  character  and  each 
time  a  command  is  inputted  through  the  input 
means,  present  cursor  position  data  on  a 
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present  cursor  position  where  the  cursor  is 
presently  displayed  on  the  display  means; 

character  position  memory  means  for  re- 
ceiving  display  dot  image  data  composed  in 
the  display  data  production  means,  for  cal-  5 
culating  and  storing,  each  time  a  character  and 
each  time  a  command  is  inputted  through  the 
input  means,  display  character  position  data 
representing  positions  on  the  display  of  each 
of  the  inputted  characters  in  each  line  based  10 
on  the  character  width  data  included  in  the 
display  dot  image  data;  and 

cursor  target  position  calculation  means  for 
calculating,  based  on  data  from  the  cursor 
position  memory  means  on  the  present  cursor  is 
position  and  based  on  data  from  the  character 
position  memory  means  on  display  character 
positions,  target  cursor  position  data  each  time 
the  cursor  movement  command  is  inputted 
through  the  input  means  and  for  outputting  the  20 
target  cursor  position  data  to  the  display  con- 
trol  means. 

2.  A  word  processor  as  claimed  in  claim  1 
wherein  the  target  cursor  position  data  repre-  25 
sents  on  the  display  a  cursor  position  that  is  in 
a  line  adjacent  to  and  in  the  vertical  direction 
from  a  line  containing  the  present  cursor  posi- 
tion  and  that  is  nearest  the  present  cursor 
position.  30 

3.  A  word  processor  as  claimed  in  claim  1  or  2 
wherein  the  cursor  movement  command  in- 
clude  move  cursor  up  commands  and  move 
cursor  down  commands.  35 

cursor  position  data  standard  data  that  repre- 
sents  on  the  display  a  standard  line  on  which  a 
movement  of  the  cursor  in  the  vertical  direction 
is  based. 

6.  A  word  processor  as  claimed  in  claim  5 
wherein  the  standard  position  memory  means 
reads  the  present  cursor  position  data  from  the 
cursor  position  memory  means  each  time  a 
move  cursor  left  command  and  each  time  a 
move  cursor  right  command  is  inputted 
through  the  input  means,  and  sets  the  present 
cursor  position  data  as  updated  standard  data. 

7.  A  word  processor  as  claimed  in  one  of  claims 
1  to  6  wherein  the  target  cursor  position  data 
represents  on  the  display  a  cursor  position  that 
is  in  a  line  adjacent  to  and  in  the  vertical 
direction  from  a  line  containing  the  present 
cursor  position,  that  is  nearest  the  present  cur- 
sor  position,  and  that  is  in  a  predetermined 
horizontal  direction  relevant  to  the  standard 
line. 

8.  A  word  processor  as  claimed  in  claim  7 
wherein  the  predetermined  horizontal  direction 
is  leftward  from  the  standard  line. 

9.  A  word  processor  as  claimed  in  claim  7 
wherein  the  predetermined  horizontal  direction 
is  rightward  from  the  standard  line. 

4.  A  word  processor  as  claimed  in  one  of  claims 
1  to  3  wherein  the  cursor  target  position  cal- 
culation  means  calculates  the  target  cursor  po- 
sition  data  by  calculating  displacement  40 
amounts  between  the  present  cursor  position 
data  on  the  present  cursor  position  and  char- 
acter  position  data  for  each  display  character 
position  that  is  in  the  line  adjacent  to,  and  that 
is  in  the  vertical  direction  from,  the  line  con-  45 
taining  the  present  cursor  position,  by  deter- 
mining  absolute  value  of  each  displacement 
amount,  and  by  setting  the  target  cursor  posi- 
tion  data  to  the  display  character  position  that 
corresponds  to  the  minimum  absolute  value.  so 

5.  A  word  processor  as  claimed  in  one  of  claims 
1  to  4  further  comprising  standard  position 
memory  means  for,  each  time  a  character  and 
each  time  a  command  is  inputted  through  the  55 
input  means,  retrieving  the  present  cursor  po- 
sition  data  from  the  cursor  position  memory 
means  and  for  producing  from  the  present 
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